® 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 328 255 

A1 



EUROPEAN PATENT APPLICATION 



© Application number. 89300476.2 
© Date of filing: 19.01.89 


© mt.ci.<:A61K 45/02 


© Priority: 25.01.88 US 147973 


© Applicant BAKER CUMMINS 


DUADMA^CItTirAI C IM^ tit, PlftHHA 


© Date of publication of application: 


corporation) 


16.08.89 Bulletin 89/33 


fiftfin M W 9firh Street 

OOUU n.W. uDUl Ollccl 




Miami Florida 33178(US) 


vgy Designated voniracung oiaies. 


© Inventor: Berman, Brian 


AT BE CH DE ES FR GB GR IT U LU NL SE 




11 Keith Drive 




Orlnda, CA 94S63(CA) 




Inventor: Duncan, Matthew R. 




1591 Ellis Street 




220, Concord, CA 94520(CA) 




© Representative: Lally, William et al 




FORRESTER & BOEHMERT 




Wldenmayerstrasse 4/I 




D-8000 MUnchen 22(DE) 



© A medicament for the treatment of a fibrotlc disorder, and antl-flbrotic composition. 

© Human interferon is utilised in the manufacture 
of a medicament for the treatment of a fibrotlc dis- 
order. The medicament is administered to raise the 
total concentration of human interferons in the af- 
fected tissue area to about 10 to about 4 x 10 7 IU of 
interferon per cubic centimeter. The human inter- 
feron used can be naturally derived or recombinant 
DNA-derived alpha, beta or gamma-lnterferon. The 
interferon can be adminstered by any indicated con- 
ventional method and in any suitable, pharmaceuti- 
Jcally acceptable, compatible vehicle. 
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A medicament for the treatment of a f ibrotlc disorder, and antl-flbrotlc composition. 



BACKGROUND OF THE INVENTION 



1, Field of the Invention 

The present invention relates to methods and 
compositions for treating fibrotic tissue disorders in 
human patients. 

2. Description of the Prior Art 

Tissue fibrosis, characterized by excessive de- 
position of connective tissue components (most 
notably collagen) is the major pathological feature 
in various clinical conditions. The collagen deposi- 
tion can take place in various internal organs, as in 
pulmonary fibrosis or liver cirrhosis. Skin is also 
commonly affected by fibrotic processes, and der- 
mal fibrosis is the clinical pathological hallmark of 
several acquired and heritable cutaneous disorders. 

In most cases, fibrosis is a reactive process, 
and several different factors can apparently modu- 
late the pathways leading to tissue fibrosis. Such 
factors, largely elaborated by the inflammatory tis- 
sue reaction, include the local expansion of 
fibroblast subpopulations, immune modulation of 
the synthetic functions of fibroblasts, and altered 
regulation of various metabolic reactions governing 
the biosynthesis and degradation of the connective 
tissue components. Thus, the net accumulation of 
collagen in fibrosis is a result of imbalance be- 
tween the factors leading to production and deposi- 
tion or degradation and removal of collagen. 

Although various modalities have been utilized 
to treat fibrotic diseases and disorders, none of 
these treatments have been particularly effective 
because they generally are directed to the symp- 
toms of the disorders but not at the underlying 
pathology, namely, the imbalance in the metabolic 
factors regulating production, deposition, degrada- 
tion and removal of collagen and other connective 
tissue components. Thus, for example, while topi- 
cal corticosteroids have been used with some de- 
gree of success in treating the early, inflammatory 
stage of cutaneous keloid formation, such steroid 
therapy has little or no effect on the later, fibrotic 
stage when the keloids are actually formed as a 
result of excess collagen production. 

It has been discovered in recent years, how- 
ever, that activated T-lymphocytes and 
monocytes/macrophages can effectively modulate 
several fibroblast functions through the release of 
soluble macromolecular factors, collectively cate- 



gorized as lymphokines (for the factors released by 
lymphocytes) and monokines (for the factors re- 
leased by monocytes such as macrophages). 
Among the fibroblast functions modulated by these 

s lymphokines and monokines is the production of 
fibrosis-forming collagen. See, e.g., Duncan, M.R., 
et al., J. Invest. Dermatol. , 83:377 (1984). In 1985, 
we identified gamma-interferon as the lymphokine 
and beta-interferon as the monokine responsible for 

io inhibition of fibroblast collagen production as well 
as inhibition of late, but not early, fibroblast prolif- 
eration. Duncan, M.R. and Berman, B., J, Exp. 
Med., 162:516-27(1985). 

In a paper first published in full in 1987, we 

is disclosed our later discovery that a reduced- 
collagen-producing phenotype in cultured 
scleroderma fibroblasts persisted after short term 
exposure to interferons, whether alpha-, beta- or 
gamma-. Duncan, M.R. and Berman, B., J. Clin. 

20 Invest , 79:1318-24 (1987). Notwithstanding that 
discovery, which was based solely on in vitro data, 
it was not at all clear whether interferons would be 
useful In the treatment of fibrotic tissue disorders in 
vivo, particularly disorders such as cutaneous 

& keloid formation, scleroderma, progressive system- 
ic sclerosis, and the like, where mere restoration of 
normal fibroblast collagen production levels may 
prevent further excess collagen deposition, but will 
not remove or degrade the fibrotic lesions already 

30 formed. Moreover, because of the complexity of 
the interacting metabolic factors relating to connec- 
tive tissue matrix formation and degradation, the 
fact that interferons appeared to cause a persistent 
inhibition of fibroblast collagen production in vitro 

36 by no means proved that a similar effect would be 
observed in vivo. 

Hence, notwithstanding the foregoing discov- 
eries, there has been no method disclosed in the 
prior art for treating fibrotic tissue disorders in 

40 humans in a safe and effective manner to inhibit 
further fibrotic tissue formation and to reduce or 
remove entirely already-formed fibrotic lesions. 



SUMMARY OF THE INVENTION 



It is an object of the present invention to pro- 
vide a method of treatment of fibrotic tissue dis- 
50 orders in humans which enables both prophylaxis 
and reversal of such disorders. 

It is a further object of the present invention to 
provide a method of treatment as described above 
which comprises the administration of a safe and 
effective pharmacologically active agent to inhibit 
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excess collagen production and induce the deg- 
radation of excessive connective tissue matrix. 

In keeping with the foregoing objects and oth- 
ers which will become apparent hereinafter, the 
invention resides, briefly stated, in the local or 
systemic administration to a human patient suffer- 
ing from a fibrotic tissue disorder of an amount of a 
human interferon sufficient to raise the total con- 
centration of human interferons in the fibrotic tissue 
area from about 10 to about 4 x 10 7 international 
units (IU) per cubic centimeter. 

As will be further detailed below, the admin- 
istration of human interferons by suitable methods 
and in suitable amounts sufficient to raise the con- 
centration in the affected tissue area to the afore- 
mentioned concentration range serves the dual pur- 
poses of altering the phenotype of excess 
collagen-producing fibroblasts as well as accelerat- 
ing the enzymatic degradation of excess connec- 
tive tissue matrix already deposited. The result, 
which has been clinically observed, is the inhibition 
of further fibrotic tissue formation and the removal 
of existing fibrotic tissue to return the affected area 
to a normal state. 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a graph showing the variation over 
time in the lesionai area of a keloid treated in 
accordance with the present invention as specifi- 
cally detailed in the Example set forth at the end of 
this specification. 

FIG. 2 is a graph showing variation over time 
in the production of various connective tissue ma- 
trix factors by keloid fibroblasts before and after in 
vivo treatment in accordance with the present In- 
vention, expressed as a percentage of normal 
fibroblast production of those factors. 

FIG. 3 is a table comparing the quantities of 
extracellular collagen derived from cultures of 
keloid fibroblasts, pre-and post-in vivo treatment, 
and normal, untreated fibroblasts. The table also 
compares collagen production of the same cells 
after in vitro treatment with interferon-aipha 2b . 

RG. 4 is a table comparing the quantities of 
glycosaminogiycans derived from the same in vitro 
cultures of fibroblasts as in FIG. 3. 

FIG. 5 is a table comparing the quantities of 
fibronectin derived from the same in vitro cultures 
of fibroblasts as in FIG. 3. 

FIG. 8 is a table comparing fibroblast prolif- 
eration times In the same in vitro cultures of 
fibroblasts as in FIG. 3. 



RG. 7 is a bar graph illustrating the com- 
parative amounts of collagenase derived from in 
vitro cultures of keloid fibroblasts pre- and post-in 
vivo-treatment, and normal, untreated fibroblasts. 
5 RG. 8 is a table comparing the quantities of 

collagenase derived from the same in vitro cultures 
of fibroblasts as in FIG. 3. 



DETAILED DESCRIPTION OF THE INVENTION 



Whereas we had previously disclosed that hu- 
man interferons acted as persistent fibroblast deac- 

15 tivators, inhibiting both the growth and collagen 
production of normal fibroblasts and hypercollagen- 
producing fibroblasts, we have now discovered that 
human interferons also increase the collagenase 
activity of the fibroblasts, either by increasing col- 

20 lagenase production to normal levels in diseased 
fibroblasts or by removing some yet unknown col- 
lagenase inhibiting factor. This discovery led to the 
development of the method of the present inven- 
tion, which has been found effective in vivo in 

25 treating human fibrotic disorders. 

The novel method of the present invention 
comprises the administration to a human patient 
suffering from a fibrotic tissue disorder of a suffi- 
cient amount of human interferon to raise the initial 

30 total concentration of human interferons in the af- 
fected tissue area to about 10 to about 4 x 10 7 
lU/cc. As used herein, "total concentration of hu- 
man interferon" refers to the combined concentra- 
tion, expressed in lU/cc, of ail human interferons in 

35 the tissue area, whether, alpha-, beta- or gamma- 
interferons. In the case of dermal fibrosis, for ex- 
ample dermal keloids or scleroderma, the desired 
tissue concentration level may be achieved by in- 
jecting the human interferon intralesionally in suffi- 

40 cient quantity to achieve the necessary concentra- 
tion, based on the size of the lesion. In the case of 
systemic fibrosis, intramuscular or intravenous 
routes of administration can be utilized. In the case 
of pulmonary fibrosis, the interferon can be incor- 

45 porated into a solution to be administered in- 
trabronchially by means of an inhalator. 

In general, the specific method and route of 
administration selected is dependent on an assess- 
ment of the most efficient and quickest method to 

50 achieve the necessary inteferon concentration at 
the affected site. The method of the invention is not 
limited to any specific route of administration, and 
any method or route of administrations known to 
those skilled in the medical and pharmaceutical 

55 arts which achieves the desired tissue concentra- 
tion of interferon is comprehended by the present 
invention. 

The human interferons utilized in the method of 
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the present invention may be naturally derived or 
recombinant DNA-derived human interferon. Alpha 
(leukocyte), beta (fibroblast) or gamma (immune) 
interferons, and their subtypes, may be effectively 
used in the novel treatment methods. 

Although all three types of interferon may ef- 
fectively be used for the purpose of the present 
invention, in vitro data suggest that alpha and beta 
interferons, and their subtypes, may have more 
activity in vivo than gamma-interferon because of 
their greater effect on increasing fibroblast col- 
lagenase activity. Human recombinant DNA-derived 
alpha 2b -interferon has been shown particularly ef- 
fective in vivo. 

The interferon composition administered ac- 
cording to the present invention may comprise one 
or more human interferons, whether of natural ori- 
gin or recombinant DNA-derived, in any pharma- 
ceutical^ acceptable vehicle suitable for the pre- 
ferred route of administration to be utilized in treat- 
ing a particular condition. Thus, if a parenteral 
route of administration is required, a suitable injec- 
table solution of human interferons may be pre- 
pared by any conventional means known in the 
pharmaceutical arts. For example, such an injec- 
table solution may compromise sterile isotonic sa- 
line, preservatives such as methylparaben or pro- 
pylparaben, pH adjusters, buffers, and the like. 
Similarly, any standard vehicle known in the art to 
be suitable for use in a vehicle for inhalation agents 
may be utilized to create a vehicle for the Inter- 
ferons to be administered as a nebulized spray 
from an inhalator, e.g., for treatment of pulmonary 
fibrosis. Suitable emulsifiers, dispersing agents, 
wetting agents and the like may also be present. 

A wide variety of suitable parenteral and inhal- 
ant vehicles are set forth in the standard text en- 
titled "Remingtons Pharmaceutical Sciences" - 
(17ed. 1985). The invention is not limited to any 
particular vehicle or formulation for the human in- 
terferons administered. It is only necessary that the 
vehicle be compatible with human interferons and 
one in which the interferons may be easily dissov- 
led or dispersed. 

The method of the present invention is useful 
in treating any fibrotic disorder in humans char- 
acterized by excessive fibroblast production of con- 
nective tissue matrix, including collagen, fibronectin 
and glycosaminoglycans (GAG). This includes, 
among others, the following disorders: 
cutaneous keloid formation 
progressive systemic sclerosis (PSS) 
liver cirrhosis 

idiopathic and pharmacologically induced pulmo- 
nary fibrosis 

chronic graft versus-host disease 
scleroderma (local and systemic) 
Peyronie's disease 



pharmacologically induced fibrosis of the penis 

post-cystoscopic urethral stenosis 

post-surgical internal adhesions 

idiopathic and pharmacologically induced retro- 

5 peritoneal fibrosis 
myelofibrosis 

To treat each of the above disorders, it is 
necessary only to administer a sufficient quantity of 
one or more human interferons, whether naturally 

to derived for recombinant DNA-derived, to raise the 
total tissue concentration of human interferon in the 
affected area to about 10 to about 4 x 10 7 lU/cc. A 
more preferred range of tissue concentrations of 
interferon is from about 10 3 to about 10 7 lU/cc. 

75 Administration of the interferons by any appropriate 
route and in any preferred vehicle may be repeated 
as often as deemed necessary to achieve the 
therapeutic goal of restoration of normal fibroblast 
function and degradation of fibrotic lesions. In each 

20 instance, however, the administration of interferon 
should raise the total tissue concentration of inter- 
ferons in the affected area to the range specified 
above. 

The dosage amounts of interferon administered 

25 to achieve the desired concentration in the affected 
tissue area will generally be higher when systemic 
routes of administration are utilized, as opposed to 
local administration, because upon sytemic admin- 
istration the interferons will be diluted and metabo- 

30 , lized to some degree before reaching the fibrotic' 
site. The determination of dosage amounts of inter- 
feron on a case-by-case basis to achieve the de- 
sired tissue concentration levels is within the skill 
of those knowledgable in the medical and phar- 

35 maceutical arts. 

As set forth in greater detail in the following 
Example, the method of the present invention was 
found clinically effective in the treatment of a pro- 
gressively enlarging cutaneous keloid. After only 

40 two intralesional injections of an interferon, the 
lesional area was reduced by 41%. Moreover, 
fibroblasts cultured from the keloid prior to and 
after interferon injection were compared with 
fibroblasts cultured from the patient's normal skin, 

45 revealing that while pre-interferon fibroblasts pro- 
duced more collagen, more glycosaminoglycans 
and less collagenase than the patient's own normal 
fibroblasts, the post-interferon fibroblasts persis- 
tently produced normal or sub-normal amounts of 

so collagen and glycosaminoglycans and exhibited 
normalized levels of collagenase activity. The result 
of the interferon treatment was, thus, not only ces- 
sation of fibrotic tissue production but reduction of 
the already existing fibrotic lesion through the nor- 

55 malization of collagenase. 

The following Example provides a detailed il- 
lustration of the method according to the present 
invention for treating fibrotic disorders in humans. 



4 



7 



EP 0 328 255 A1 



8 



The Example is not intended, however, to limit or 
restrict the scope of the invention or the nature of 
the conditions for which the invention is indicated 
In any way. Moreover, the Example should not be 
construed as providing dosage amounts or regi- 
mens, routes of administration or specific vehicles 
for the human interferons which must be utilized 
exclusively in order to practice the present inven- 
tion. 



EXAMPLE 



Patient Treatment 



A 55 year old man with a history of post- 
surgical cutaneous keloid formation developed a 
keloid in a site on his upper right arm 10 weeks 
after receiving 200 W/cm 2 as a test dose prior to 
planned C0 2 laser ablation of his cafe-au-lait ma- 
cule. The untreated lesion was biopsied under 1% 
lidocaine local anesthesia before interferon treat- 
ment (pre-IFN) and then injected with 1.5 million IU 
IFN-alpha 2b in 0.15 ml of solution using a 30-gauge 
needle immediately and 5 days later. On the 9th 
day the keloid was biopsied (post-IFN) as was 
normal appearing skin in a corresponding anatomi- 
cal site. The keloid was further injected with 1.5 
million IU IFN-alpha 2b In 0.15 ml on days 31, 33, 
37, 38 and 40. Lesional area was calculated 
gravimetrically from lesional outlines drawn on 
plastic. 



Interferons 



The patient's keloid received intralesional injec- 
tions (1.5 million lU/injection) of recombinant DNA- 
derived human IFN-aipha 2b (Intron A; Schering Cor- 
poration, Kenilworth, N.J.). Recombinant DNA-de- 
rived human IFN-atpha 2b (SCH 30500) used in the 
in vitro studies described herein was produced in 
Escherichia coli and supplied by the Schering Cor- 
poration, Kenilworth, N.J. This IFN 2b preparation 
(6.6 x 10 7 lU/ml of phosphate buffered saline; spe- 
cific activity of 1.2 x 10 a lll/mg protein) was added 
directly to fibroblast cultures after dilution to de- 
sired concentrations with Dulbecco's modified Ea- 
gle's medium (DME) containing 0.1% human se- 
rum albumin. 



Fibroblast Cultures 



Primary fibroblast cultures were initiated from 
full thickness 2 mm punch biopsies using an ex- 
plant method. The explants were cultured in 24 
well microculture plates (2 cm 2 surface area; Un- 

s bro: Row Labs, McLean VA) in DME containing 25 
mM Hepes, 2mM glutamine, 100 lU/ml penicillin 
and 100 ug/ml streptomycin plus 20% heat-ac- 
tivated fetal calf serum (FCS) (Whittaker-MA 
Bioproducts, Walkersville. MA) at 37* C in 5% 

70 CO2 humidified atmosphere. These primary 
fibroblast cultures approached confluency after 38 
to 42 days of growth and were subsequently try- 
psinized and subcultured in DME + 20% FCS with 
subpassage at weekly intervals. Fibroblasts from 

75 selected subcultures were then assayed for func- 
tional activity, namely, fibroblast growth, collagen 
production, glycosaminoglycan (GAG) production, 
fibronectin production and collagenase production. 

20 

Clinical Response 



As shown in FIG. 1, the keloid injected in- 
25 tralesionally with IFN-alpha 2b on days 0 and 4 
rapidly reduced in area by 41% by day 9 at which 
time a post-IFN bopsy of the keloid was performd. 
In light of the rapid increase in the area of the 
keloid which peaked on day 31. 5 additional IFN- 
30 alphas, doses were injected intralesionally during 
the subsequent 9 days. These treatments again 
resulted in a rapid, persistent reduction in lesional 
area (46% at day 94). Qualitatively, following each 
set of injections, the keloid became markedly softer 
35 and less raised. The patient experienced transient 
myalgias, which required no treatment following 
the initial set of injections. 



40 In Vitro Production of Matrix Components By 
Keloidal and Normal Fibroblasts 



As summarized in FIG. 2, pre-IFN keloidal 
45 fibroblasts in vitro displayed an activated 
phenotype characterized by persistent hypercol- 
lagen and hyper-GAG production compared to the 
patient's normal fibroblasts. The initial set of IFN- 
alpha 2 b injections in vivo resulted in a persistent 
so de-activation of the keloidal fibroblast phenotype, 
with post-IFN keloidal fibroblasts producing normal 
or sub-normal amounts of collagen and GAGs. This 
persisten de-activation was selective, as the normal 
level of pre-IFN keloidal fibroblast production of 
55 fibronectin, another component of connective tissue 
matrix, remained normal in post-IFN keloidal 
fibroblasts. As detailed in Tables I and II (FIGS. 3 
and 4), the addition of IFN-alpha 2b to confluent 
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cultures of pre-IFN keloidal, post-IFN keloidal or 
normal fibroblasts resulted in a dose-related reduc- 
tion in collagen and GAG production. Interestingly, 
a concentration range of 10 3 - 10 s lU/ml, which 
theoretically is attainable locally in vivo, normalized 
the otherwise persistent hypercollagen and hyper- 
GAG production by pre-IFN keloidal fibroblasts. As 
shown in Table ill (FIG. 5), in vitro exposure of 
different passages of any of the 3 fibroblast lines to 
lFN-alpha 2b (10 s lU/ml) failed to alter their normal 
level of firbonectin production. 



In Vitro Proliferation of Keloidal and Normal 
~" Fibroblasts 



The observed effects of in vivo IFN-aIpha 2 b on 
in vitro functions of keloidal fibroblasts were not 
secondary to an antiproliferative effect. Confluent 
non-proliferating cultures were examined, and as 
shown in Table IV (FIG. 6), in vivo exposure to IFN- 
alpha 2 b failed to exert any lasting effect on prolif- 
eration, with the doubling time of pre-IFN, post-IFN 
and normal fibroblasts being virtually identical 
(p>0.5). it is likely that, similar to its effect in vitro 
(Table IV), exposure to IFN-alpha 2b inhibits 
- • fibroblast proliferation in vivo, but its continued 
presence may be required. 

In Vitro Elaboration of Collagenase Activity By 
Keloidal and Normal Rbrobiasts 



Although our detection of a persistent reduction 
of collagen and GAG production by keloidal 
fibroblasts exposed in vivo to IFN-a 2b could ulti- 
mately result in an antifibrotic effect, it was impor- 
tant to examine the potential catabolic activity of 
such fibroblasts on pre-formed collagen, especially 
in light of the rapid clinical response (FIG. 1). As 
shown in FIG. 7 keloidal fibroblasts elaborate less 
than 1/3 the normal amount of collagenase activity, 
which combined with their hyper-collagen and GAG 
production could result in the development of a 
keloid. Interestingly, in vivo exposure to IFN- 
aipha 2b normalized the collagenase activity elabo- 
rated by keloidal fibroblasts. This in vitro effect was 
persistent, being detected in early and late cell 
passages, in the absence of exogenous I FN. As 
shown in Table V (FIG. 8), in vitro exposure of each 
of the 3 fibroblast lines to IFN-alpha 2b (10 s lU/ml) 
increased the level of elaborated collagenase activ- 
ity. 

It has thus been shown that there are provided 
methods which achieve the various objects of the 
invention and which are well adapted to meet the 



conditions of practical use. 

As various possible embodiments might be 

made of the above invention, and as various 

changes might be made in the embodiments set 
5 forth above, it is to be understood that all matters 

herein described are to be interpreted as illustrative 

and not in a limiting sense. 

What is claimed as new and desired to be 

protected by Letters Patent is set forth in the 
70 following claims. 



Claims 

75 1. The use of human interferon in the manufac- 
ture of a medicament for the treatment of a fibrotic 
disorder in a tissue area. 

2. The use according to Claim 1 wherein the 
fibrotic disorder is selected from the group consist- 

20 ing of cutaneous keloid formation, progressive sys- 
temic sclerosis, liver cirThosis, idopathic and phar- 
macologically induced pulmonary fibrosis, chronic 
graft-versus-host disease, scleroderma (local and 
systemic), Peyronie's disease, pharmacologically 

25 induced fibrosis of the penis, post-cystoscopic 
urethral stenosis, post-surgical internal adhesions, 
myelofibrosis and idiopathic and pharmacologically 
induced retroperitoneal fibrosis. 

3. The use according, to Claim 2 wherein said 
30 fibrotic disorder is cutaneous keloid formation. 

4. The method according to any one of the 
preceding claims wherein said human interferon is 
selected from the group consisting of alpha-, beta-, 
and gamma-interferons and their sub-types. 

35 5. The use according to Claim 4 wherein said 
interferon is alpha 2b -lnterferon. 

6. The use according to any one of the preced- 
ing claims wherein said human inteferon is natu- 
rally derived. 

40 7. The use according to any one of the preced- 
ing claims wherein said interferon is recombinant 
DNA-derived. 

8. A method of treatment of a human patient 
suffering from a fibrotic disorder in a tissue area, 

45 involving the use of medicament manufactured in 
accordance with any one of the preceding claims, 
wherein the medicament if adminstered in a quan- 
tity sufficient to raise the total concentration of 
human interferons in the tissue area to between 

so about 10 and about 4 x 10 7 International units per 
cubic centimetre. 

9. A method according to Claim 8 wherein said 
concentration is between about 10 3 and 10 7 inter- 
national units per cubic centimetre. 

55 10. An anti-fibrotic composition comprising hu- 
man interferon and a pharmaceutical^ acceptable 
carrier. 
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11. A composition according to Claim 10 com- 
prising 1.5 million international units of human in- 
terferon in 0.15 ml of solution. 

12. A composition according to one of Claims 

10 and 11 for adminstering in interlesional, in- 5 
tramuscular, intravenous or intrabronchial manner. 

13. A composition according to Claim 12 
wherein said pharmaceutically acceptable carrier 
comprises sterile isotonic saline, preservatives and 

pH adjusters. 10 

14. A composition according to one of Claims 
10 and 11 wherein said carrier comprises a phar- 
maceutically acceptable inhalant vehicle compris- 
ing emulsifiers, dispersing agents and wetting . 
agents. 75 

15. Any novel feature or novel combination of 
features herein described and/or as shown in the 
accompanying drawings. 

20 
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In vitro production of matrix components by PRE and 
POST in vivo IFN-treated keloid fibroblasts 
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FIG. 3 
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Table I. Effect of in vivo and in vitro Treatment with Interferon^ °" Collagen 

Production by Dermal Fibroblasts 



EP 0 328 255 A1 



FIBROBLAST 


« 

3H-GLYCOSAMINOGLYCAN 
(DPM /10 3 CELLS ± SD) 

IN VITRO 


SOURCE 


P 
A 

C 
J 

s 

A 
G 
E 


UNTREATED 


IFN-a 2 b 
105 u/ml 


IFN-a 2 b 
103 u/ml 


IFN-a 2 b 
10 U/ml 


KELOID PRE - 

//VW/OIFN- 


3 


122 ± 15 


56 + 3 


83 + 5 


• 

120 ± 13 


KELOIDPOST- 

/A/V/VOIFN- 


2 


78 ± 9 


71+3 


69 + 1 


83 ± 13 


NORMAL SKIN 
UNTREATED 


2 


80 ± 6 


47 + 2 


59 + 1 


78 + 6 


KELOID PRE - 

INVIVOIFH- 


7 


92 ± 1 


61+3 


NT 


NT 


KELOIDPOST- 
/A/WVOIFN- 


6 


62 ± 7 


58 + 5 


NT 


NT 


NORMAL SKIN 
UNTREATED 


6 


65 ± 3 


47 + 5 


NT 


NT 



Table II. Eff ect of in vivo and in vitro Treatment with lnterferon-a2b on 

m 

Glycosaminoglycan Production by Dermal Fibroblasts 



FIG. 4 
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FIBROBLAST 


FIdRONcCUN 
(ug/ 105 CELLS + SO) 

IN VITRO 


SOURCE j 


P 
A 

S 
S 

A 
M 

G 
E 


UNTREATED 


IFN-a 2 b 
105 U/ml 

1 \Ji II II 


IxcLtJlLV rrvc 

/JVWVOIFN- 


3 


2.82 ±.01 


2.91 ± .04 


KELOIDPOST- 

IN VIVO IFN- 


2 


2.48 ± .15 


2.41 ± .03 


NORMAL SKIN 
UNTREATED 


2 


2.71 ± .04 


2.67 ± .02 


KELOID PRE - 

//VWVOIFN- 


7 


2.92 ± .02 


3.16 ± .03 


KELOIOPOST- 

IN VIVO IFN- 


6 


2.70 ± .04 


2.78 ± .03 


NORMAL SKIN 
UNTREATED 


6 


2.92 ± .05 


3.06 t .04 



Table III. Effect of /'n wvo and in vitro Treatment 



with lnterferon-a2bon Fibronectin 

m 

Production by Dermal Fibroblasts 



F I G. 5 
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FIBROBLAST 


CELL NUMBER 
(X10-3/2cm2 ± SD) 

IN VITRO 


3UUKV.C 


P 
A 
S 

C 
J 

A 
G 
c 


UNTREATED 
(DOUBLING 
TIME IN HRS) 


IFN-a 2 b 
10SU/ml 


IFN-a2b 
103U/ml 


IFN-026 
10U/ml 


KELOID PRE - 

//VV/VOIFN- 


3 


51.8 ± 5.2 
(42.6) 


19.7 + 3.3 


34.3 ± 5.7 


55.0 ± 6.8 


KELOIDPOST- 
IN VIVO IFN- 


2 


49.0 ± 6.4 
(43.1) 


22.2 ± 3.6 


27.5 + 3.3 


50.0 ± 7.1 


NORMAL SKIN 
UNTREATED 


2 


46.8 ± 4.8 
(44.2) 

» 


14.7 ± 2.7 


21.9 ± 3.4 


49.6 + 7.2 



Table IV. Effect of in vivo and in vitro Treatment with Interferon^ on Dermal 



Fibroblast Proliferation 

FIG. 6 
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EFFECT OF IN VIVO INTERFERON-02bTREATMENT 
ON COLLAGENASE PRODUCTION BY KELOIDAL 
FIBROBLASTS IN VITRO 



30 r 




NORMAL PRE-IFN POST-IFN 

FIBROBLASTS 



FIG. 7 
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FIBROBLAST 


COLLAGENASE 
(mil /10 s CELLS ± SD) 

IN VITRO 


SOURCE 


P 

A 

c 

s 

A 

6 
E 


UNTREATED 


PERCENT 
NORMAL 


IFN-a 2 b 
105 U/ml 


KELOID PRE- 
WVV/VOIFN- 


4 


7.4 ± 0.6 


26.7 


13.1 ± 1.2 


KELOIO POST- 
/WWVOIFN- 


3 


23.9 ± 1.8 


96.5 


31.6 ± 3.1 


NORMAL SKIN 
UNTREATED 


3 


27.6 ± 2.4 


100.0 


37.3 ± 3.4 


KELOID PRE • 
WWVOIFN- 


7 


7.2 ± 0.9 


31.0 


11.6 ± 1.0 


KELOIDPOST- 
WV/VOIFN- 


6 


20.1 ± 2.2 


86.0 


24.3 ± 2.4 


NORMAL SKIN 
UNTREATED 


6 


23.2 ± 1.8 


100.0 


36.1 ± 3.9 



Table V. Effect of in vivo and in vitro Treatment with Interferon 



O2b on Collagenase Production by Dermal Fibroblasts 



FIG. 8 
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